Effects of venom from Conus striatus on the delayed rectifier potassium current of molluscan neurons.
The effect of crude venom extracted from venom ducts of Conus striatus on the delayed rectifier potassium current (IK) of the marine mollusc Aplysia californica was studied using voltage clamp techniques. Initial experiments indicated that the venom had phospholipase activity which destroyed the cells. The use of phospholipase inhibitors prevented destruction of the cell and permitted long-term electrophysiological measurements to be made. Application of the venom to unclamped cells caused a dramatic increase in the frequency of action potentials associated with a depolarization of the membrane potential. A broadening of the action potential was also observed. Three separate effects of the venom were observed on IK in voltage clamped cells: an increase in peak current (effect I), a slowing of both the activation and inactivation kinetics (effect K) and a decrease in the peak current (effect D). All three effects were dose dependent and both effects on peak current were greater at more depolarized membrane potentials. The data suggest that the three effects on IK are caused by different components of the venom. Effect D appears to be caused by a heat-labile compound of molecular weight greater than 50,000, effect I by a heat-stable compound of less than 50,000 and effect K by a heat-stable compound of intermediate molecular size.